Isoflurane reduces ischemia-induced glutamate release in rats subjected to forebrain ischemia.
The release of excitatory neurotransmitters during ischemia is thought to contribute to ischemic neuronal injury. Volatile anesthetics have been shown to reduce excitatory neurotransmission in vitro, and it is conceivable that they reduce ischemia-induced neurotransmitter release. The current investigation was conducted to evaluate the effect of isoflurane and N2O-fentanyl anesthesia on ischemia-induced glutamate release in the rat and to compare it with that of mild hypothermia, an intervention known to reduce glutamate release significantly. Microdialysis probes were implanted into the parietal cortex and dorsal hippocampus of four groups of anesthetized rats (n = 5 per group). The hypothermic group was anesthetized with 1.2% halothane. The two isoflurane groups were anesthetized with 0.5 minimum alveolar concentration or electroencephalographic burst-suppression doses of isoflurane (approximately 2 minimum alveolar concentration). The control group was anesthetized with 70% N2O-30% O2 and fentanyl. The pericranial temperature was maintained at 34 degrees C in the hypothermic group and at 38 degrees C in the remaining groups. Ischemia was induced by bilateral carotid artery occlusion with simultaneous hypotension to 35 mmHg for 10 min, followed by a reperfusion period of 70 min. Dialysate was collected before, during, and after ischemia. The concentrations of glutamate and glycine in the dialysate were measured by high-performance liquid chromatography. Preischemic glutamate and glycine concentrations in the dialysate were similar among the groups. Ischemia resulted in a significant increase in glutamate and glycine concentrations in the N2O-fentanyl groups in the parietal cortex and in the hippocampus. This increase in neurotransmitter concentrations did not occur in the hypothermic group in either structure. Isoflurane reduced glutamate concentrations in both structures and glycine concentrations in the hippocampus. In the parietal cortex, glycine concentrations did not increase in either isoflurane group. Hypothermia inhibits ischemia-induced excitatory neurotransmitter release in the rat. Isoflurane, in comparison with a N2O-fentanyl-anesthetized state, significantly attenuates excitatory neurotransmitter release in the hippocampus. This effect of isoflurane is comparable to that of mild hypothermia.